INTRODUCTION
cedure, new stock cultures were started every 3-4 weeks by removing eggs and young nymphs from old cultures and placing them in new containers. The cultures were kept under constant temperature and humidity, maintained at 30°C, 70% r.h. and 24L photoregime. Under these conditions a new generation emerged in about 10-12 weeks.
Oviposition of A. venator. Fertility of A. venator was investigated at five constant temperatures (25Ϯ0.5, 27.5Ϯ0.5, 30Ϯ0.5, 32.5Ϯ0.5 and 35Ϯ 0.5°C), about 70-75% r.h. and a 16L-8D photoregime maintained in an incubator. Newly emerged (0-24 h old) non-mated adults were used in the experiment. One male and female were placed in a plastic container, 3.5 cm diameter and 2 cm depth, with pleated paper (1.5 cmϫ1.5 cm) as a foothold. The containers were introduced in incubators controlled at each temperature. Two late stadium larvae of T. confusum were supplied as prey every day. For each experimental condition, 24 replicates were done. The assassin bugs were sexed in the adult stage by the morphological characters of the abdomen. Daily egg counts were done for each pair, hence, pre-oviposition period, oviposition period, average number of eggs laid by ovipositing females and percentage of ovipositing females were investigated.
Egg incubation and hatchability. Egg incubation periods and percentage hatch were determined at the five constant temperatures as mentioned above. Newly laid eggs (0-24 h old) obtained from stock cultures were used in the experiments. In order to obtain fresh eggs, old eggs in the stock culture were removed and the eggs that had been deposited the following day were collected. The eggs were placed in the plastic containers, 6 cm diameter and 3 cm depth and kept in incubators. Egg hatch was observed daily. Hatchability was calculated by the number of eggs hatched by the number of eggs deposited. The numbers of eggs tested were 55, 56, 50, 56 and 48 at 25, 27.5, 30, 32.5 and 35°C, respectively. Development period of nymphal stages. Duration of nymphal stages was determined under the same experimental conditions. First stadium nymphs hatched within 24 h (0-24 h old) were obtained from stock cultures. In order to obtain the first stadium nymphs, eggs in the stock culture were collected and placed in a new plastic container, 6 cm diameter and 3 cm depth. Then, first stadium nymphs that hatched the following day were collected. The nymphs were individually placed in plastic containers, 3.5 cm diameter and 2 cm depth, with nylon mesh (1.5 cmϫ1.5 cm) as a foothold. The containers were introduced into incubators set at each of the temperatures above. One late stadium larva of T. confusum was supplied as a prey to nymphs daily. Observations were carried out daily for nymphal moults. For each experimental condition, there were 24 replicates.
RESULTS AND DISCUSSION
The pre-oviposition and oviposition periods, percentage of ovipositing females and average number of eggs laid by ovipositing females are shown in Table 1 . The pre-oviposition periods decreased with increasing temperature. Temperature over the range 25-35°C had no effect on the oviposition period. The average number of eggs laid per ovipositing female tended to increase with increasing temperature. The percentages of ovipositing females at 32.5 and 35°C were the same (95.8%), but higher than at other temperatures. At 25°C, about half of the females tested did not oviposit as they were inactive or died early. The total number of eggs laid 416 A. Nishi and K. Takahashi Table 2 . The egg incubation period was decreased as the temperature increased from 25 to 35°C. At 25°C, it was twice as much as at 35°C. The percentage egg hatch was higher than 92% at all temperatures tested.
The development periods of nymphal stadia at constant different temperatures over the range 25-35°C are given in Table 2 . The developmental period decreased from 172.8 to 63.5 d, as the temperature increased. However, at 32.5-35°C, the development periods showed no differences. This result indicates that high temperatures of 35°C and above might be unsuitable for the development of A. venator nymphs. At 25°C, twelve 5th stadium nymphs did not moult for over 120 d (these individuals were not included in the data). It seemed that a low temperature of 25°C might be unsuitable for the development of A. venator nymphs and the activity of A. venator might be very low. At all tested temperatures, 5th stadium nymph had a longest development period.
In this study, it appeared that 32.5°C is the optimal temperature for development of A. venator. Table 3 shows the linear regression equation for developmental rate against temperature (yϭaϩbx), where y is the reciprocal of the number of days and x is the temperature, the lower developmental threshold (T 0 ) and the total effective temperature (K) of A. venator eggs and nymphs. Figure 1 (Howe, 1956 ), which is a major stored product insect. Many T. castaneum and A. venator were found at the same place in the rice milling facility in Okinawa Prefecture (Takahashi and Romero, 2001 ). It appears that A. venator adapts to the habitat of rice milling facilities. Another assassin bug, Peregrinator biannulipes Montrouzier et Signoret, is well known as a natural enemy of stored product pests. It preys on moths; Anagasta kuehniella (Zeller), Plodia interpunctella (Hübner), C. cephalonica, Pyraris farinalis (Linnaeus) and beetles; T. casta- (Tawfik et al., 1983; Awadallah and Afifi, 1990) . P. biannulipes was also found in the same rice milling facility as A. venator. The lower developmental threshold of P. biannulipes nymph was calculated from the data of Tawfik et al. (1983) as nearly 16°C. This temperature is lower than that of A. venator. In this study, at 20°C, 1st stadium nymphs of A. venator seldom exuviated and most died. However, Awadallah and Afifi (1990) reported that P. biannulipes nymphs were able to emerge as adults at 20°C. A. venator and P. biannulipes were found at the same rice milling facility, but no P. biannulipes was found with A. venator at the same habit (Takahashi and Romero, 2001) . It is likely that the habits of these two assassin bugs are different.
When a predator is used as a biological control agent, the suitability of the habitat for multiplication and development is of paramount importance. This study showed that optimum temperature for multiplication and development of A. venator was around 32.5°C, which is similar to that of the major stored product insect (Hill, 1990) . It is expected that A. venator would be an effective biological control agent against stored product insects.
